Objective: To detect relationship between cellular immunity changes and prognosis in elderly patients with sepsis. Methodology: Patients who had infection were included in this study, and divided into two groups; those with sepsis and no sepsis. One hundred and forty-one healthy volunteers were chosen to enroll in this study just as a control (control group). Patients were excluded if they were younger than 18 years of age; had hematological or immunological disease; had uncontrolled diabetes; and pretreated with immunosuppressive agents. Patients were further grouped according to age, their T lymphocyte subsets were compared, and their acute physiology and chronic health evaluation II (APACHE II) scores were compared. The 28-day re-hospitalisation rate was followed-up, and the effects of T lymphocyte subsets and APACHE II scores on this rate were statistical analysed. Results: Out of the 687 patients, 350 patients had sepsis (sepsis group), and 337 patients had no sepsis (non-sepsis group). The age of these patients ranged from 19-96 years. CD3+T, CD4+T, CD8+T and natural NK cells were significantly lower in the elderly population, (p< 0.01). CD3+T, CD4+T, CD8+T and NK cells were significantly lower in the sepsis group, compared with patients in the non-sepsis group and control group; and the differences were statistically significant (p<0.05), while APACHE II score was significantly higher (p<0.01). In the sepsis group, compared with the non-elderly population, CD3+T, CD4+T and NK cells were significantly lower in the elderly population; and the differences were statistically significant (p<0.05), while APACHE II score was significantly higher (p<0.05). The 28-day re-hospitalisation rate was associated with CD3+T, CD4+T, CD8+T cells and APACHE II scores (p<0.05). Conclusion: CD3+T, CD4+T, CD8+T cells and APACHE II scores can be used as independent predictors of the 28-day re-hospitalisation rate.
INTRODUCTION
With the continuous development of social economy, the average life expectancy of China's population has been prolonged. The figures of the Sixth National Population Census revealed that the population with an age >60 years has reached 178 million, which account for 13.26% of the total population. Furthermore, the population with an age >65 years accounted for 8.87% of the total population. China has an ageing population. 1 Immune aging is a normal physiological phenomenon in the body, which is mainly characterised by decreased cellular and humoral immunities. 2 As the main component of acquired immunity, T cells play an important role in the process of immune aging. In the elderly population, the decrease in the total number of T cells and T cell subsets affect immune functions such as adhesion functions and signal transduction; reducing the immune function of the elderly. This makes the elderly more susceptible to infections, and causes the occurrence of uncontrollable infections. 3 The incidence of sepsis increases with age. Hence, age is an independent predictor of mortality in patients with sepsis. 4 The aim of this study was to determine the changes in T lymphocyte subsets in patients with and without sepsis, in order to detect the relationship between cellular immunity changes and prognosis in elderly patients with sepsis.
Definitions Conference. 5 They were assigned to sepsis group. The remaining 350 patients, who did not meet the diagnostic criteria of sepsis, were assigned to non-sepsis group. Furthermore, 141 healthy volunteers who underwent physical examinations during the same period were chosen to enroll in the study as a control (control group). For each group, age was a stratification factor; patients aged 65 or above were assigned to the elderly group, and the rest to the non-elderly group. Patients were excluded if they were younger than 18 years of age; had hematological or immunological disease; had uncontrolled diabetes; and pretreated with immunosuppressive agents. The study was conducted after the approval of the Ethics Committee of Beijing Chaoyang Hospital, in accordance with the Declaration of Helsinki.
In the early morning of the first day of admission, under a fasting state, whole blood samples were collected from all patients and placed in EDTA tubes. Quantitative detection was conducted using the automatic cell counting method through flow cytometry (Beckman Coulter, model: FC500-MCL). The percentages of CD3 positive lymphocytes (CD3+T), CD4 positive lymphocytes (CD4+T), CD8 positive lymphocytes (CD8+T) and NK cells were detected in patients. On the first day, vital signs, routine blood indexes, blood gas, biochemistry, four coagulation indexes and urine volume were detected. APACHE II scores were drawn according to the worst data within 24 hours. Furthermore, 28-day rehospitalisation rate was investigated by telephone.
All data were analysed using SPSS 25.0 statistical software. Measurement data were compared using test of normality (K-S method), normal data were expressed as mean ± standard deviation (x ± SD), non-normal data were expressed as the median (percentile within 25-75%), and count data were expressed in percentage. Normally distributed measurement data were compared between two groups using independent sample t-test, while repeated measures analysis of variance was used to compare data among three groups. Non-normally distributed measurement data were compared using nonparametric tests. Count data were compared using the  2 -test. The p<0.05 was considered statistically significant. On the basis of univariate analysis, significant variables were analysed using multivariate logistic regression analysis. The p<0.05 was considered statistically significant.
RESULTS
In the sepsis group (n=337), the average age of patients was 70.88 ±16.60 years, and male patients accounted for 64.98% (219/337). In the non-sepsis group (n=350), the average age of patients was 61.39 ±16.49 years, and male patients accounted for 64.86% (227/350). For the control group, a total of 141 subjects were enrolled into this study; and the average age of these subjects was 65.26 ±12.32 years, and male subjects accounted for 60.99% (86/141, Table I ). In the non-elderly age group, the incidence of chronic obstructive pulmonary disease, renal insufficiency and diabetes mellitus were higher in the sepsis group than in the non-sepsis group; and the differences were statistically significant (p=0.014, p=0.003, and p=0.042, respectively). In the elderly age group, the incidence of chronic obstructive pulmonary disease, renal insufficiency, cerebrovascular disease, diabetes, coronary heart disease and cancers Cell immune function and prognosis were higher in the sepsis group than in the non-sepsis group; and the differences were statistically significant (p<0.001, p=0.005, p=0.04, p=0.037, p=0.017, and p=0.019, respectively).
Infection sites of sepsis: respiratory tract (273 patients, 81.01%), gastrointestinal tract (17 patients, 5.04%), hepatic and biliary system (13 patients, 3.86%), urinary system (11 patients, 3.26%), and other sites (such as at the central, skin and soft tissues; 23 patients, 6.82%).
After grouping according to age group, it was found that differences in gender composition, age and other aspects between the sepsis and control groups, as well as between the sepsis and non-sepsis groups, were not statistically significant. Compared with the non-sepsis group and control group, CD3+T, CD4+T, CD8+T and NK cells in the sepsis group revealed a decreasing trend; and the differences were statistically significant (all p<0.001). Furthermore, APACHE II scores also significantly increased, and the difference was statistically significant (all p<0.001). Table II , in the non-sepsis and control groups, CD3+T, CD4+T, CD8+T and natural NK cells significantly decreased in the elderly population; and the differences were statistically significant (all p<0.001).
As shown in
In the sepsis group, CD3+T, CD4+T and NK cells significantly decreased in the elderly age group compared with the non-elderly age group; and the differences were statistically significant (all P<0.001). However, CD8+T did not significantly decrease, and the difference between these two groups was not statistically significant (p=0.084). In the sepsis and nonsepsis groups, APACHE II scores in the elderly population increased (p=0.038, and p=0.046, respectively).
Through the analysis of the 28-day re-hospitalisation rate, it was found that CD3+T, CD4+T and CD8+T significantly increased in patients without re-hospitalisation; and the differences were statistically significant (p=0.002, p=0.005, and p=0.009, respectively). The difference in NK cells between these two groups was not statistically significant (P=0.089). APACHE II scores were higher in patients with re-hospitalisation than in patients without re-hospitalisation, and the difference was statistically significant (p=0.023).
Through the univariate analysis of risk factors (age, CD3+T, CD4+T, CD8+T and NK cells, and APACHE II scores) that may affect a patient's re-hospitalisation rate, it was found that differences in CD3+T, CD4+T, CD8+T and APACHE II scores between patients with and without re-hospitalisation were statistically significant. Furthermore, these significant variables were analysed using multivariate logistic regression analysis (Forward Waid method). The introduction level was set at 0.05, and the elimination level was set at 0.10. These variables are finally introduced into the equation included age, CD3+T, CD4+T, CD8+T and APACHE II scores. The regression coefficient and p-values were shown in Table III .
DISCUSSION
With the acceleration of the aging society in China, the incidence of sepsis has shown a continuous upward trend. Age is an independent predictor of mortality in patients with sepsis. The mortality of elderly patients with sepsis is higher than that of young patients, and the relative risk is 13.1 times as much as that of the young. 6
The immune system of the body plays a decisive role in maintaining immune homeostasis and self tolerance. Systemic inflammatory response can lead to changes in the apoptosis process of a variety of immune cells, and further cause and aggravate the immune inflammatory response disturbance. 7, 8 T lymphocyte subsets can reflect the cellular immunity of the body to a certain extent. Once deficiency or functional defects of helper T cells or inhibitory T lymphocytes occurs, the T cell regulatory network will be unbalanced; thus, causing the occurrence of a variety of diseases. 9,10 Therefore, through detecting the monoclonal antibodies of T lymphocytes, we can understand the changes in the T lymphocyte network under physiological and pathological conditions, and enable the accurate assessment of the immune status of the patient's body.
In this study, the same age group showed that CD3+T, CD4+T, CD8+T and NK cells were significantly lower in sepsis patients compared with patients without sepsis. In the sepsis group, CD3+T, CD4+T and NK cells were significantly lower in the elderly age group compared with the non-elderly age group (p<0.01). Zhou et al.
revealed that systemic inflammatory response and immune suppression always simultaneously existed in patients with severe sepsis, manifested by significantly decreased expression levels of serum CD3+T and CD4+T. 11 Recently, a number of studies have revealed that sepsis patients may have an immune inhibitory state in the body, which manifest as changes in the numbers and proportions of T lymphocyte subsets at the level of cellular immunity. [12] [13] [14] The results of the data evaluation in this study are consistent with previous literature reports. For patients with sepsis, the mechanism of immune impairment may be caused by regulation disorder of Fas (CD95) and its ligand, which would change apoptosis signals in immune cells after the occurrence of the disease, induce the imbalance of changes among lymphocyte subsets, reduce the CD4+/CD8+ ratio and finally cause immune paralysis mainly in specific immune functions. [15] [16] [17] For sepsis patients, the total 30-day re-hospitalisation rate in the adults under 65 years has been estimated to be 13.2%. 18 In some specific population groups (for example, AIDS patients), there was a correlation between the decrease in CD4+ T and re-hospitalisation rate. 19 T lymphocyte subsets not only reflects the immune function of patients, but also indirectly predicts the risk of mortality. In this study, our results revealed that CD3+T, CD4+T and CD8+T cells were all related to re-hospitalisation.
There are a variety of chronic diseases in elderly patients with sepsis, causing a further decrease in organ reserve function and compensatory ability. Hence, some pathogenic factors that are not so serious can lead to rehospitalisation. Martin revealed that age was an independent risk factor for the prognosis of sepsis. 20 This study also revealed that age could be used as an independent risk factor for re-hospitalisation rate.
In order to accurately assess the prognosis of patients with sepsis, a number of effective scoring criteria have been put forward at present, including APACHE II scores, SOFA scores, etc. 21 Furthermore, a number of literatures have reported that APACHE II scores could be used to effectively assess the prognosis of ICU patients and their hospitalisation days in the ICU. [22] [23] [24] [25] In this study, our results revealed that APACHE II scores significantly increased not only in the sepsis group (p<0.01), but also in the elderly population (p<0.05). In the analysis of the rate of the 28-day re-hospitalisation of patients, APACHE II score was determined as an independent risk factor. This suggests that APACHE II score has a good predictive value for the prognosis of patients with sepsis.
This study has certain limitations. First, the effect of treatment on immune status was not taken into consideration, and the indicators were not dynamically monitored. Second, APACHE II scoring system has a large number of score indices that are easily influenced by subjective factors. The prediction method for the rehospitalisation rate needs to be confirmed through largescale clinical trials.
